Introduction  by Holliday, Malcolm A. et al.
Growth in children with kidney disease is often
impaired. The term "renal dwarfism" aptly de-
scribes the more severe instances of statural growth
retardation, and this dwarfism may extend into
adulthood, adding to the problems of chronic renal
disease, hemodialysis, or renal transplantation.
Several reviews (cited by Potter and Griefer, this
issue) and this symposium attest to the complexity
and importance of the problem.
In this symposium, growth in children with kid-
ney disease is considered in two dimensions—
weight and stature, the conventional measures used
to assess growth in normal children. Weight gain
measures the accretion of body mass. Failure to
sustain normal weight gain or loss of weight is a
sensitive index of a change in well-being. Weight
gain also correlates with statural growth. Weight
when used in relation to stature—the weight-for-
height index—is predominantly a measure of
muscle and adipose tissue mass. These in turn are
important signs of nutritional status, particularly
energy deficiency. Muscle mass in kidney disease is
also affected by derangements in protein metabo-
lism, by states of stress or exaggerated catabolism,
by the level of physical activity and/or derange-
ments in vitamin D metabolism. Nitrogen balance is
commonly used in evaluating nutritional and meta-
bolic events in patients with uremia. Real changes
in nitrogen balance reflect changes in muscle pro-
tein or muscle mass, which affects weight. The hor-
monal control of muscle growth is linked to that of
skeletai or statural growth through the actions of
insulin, growth hormone, and the somatomedins.
The first part of this symposium is concerned
with factors that affect muscle mass, weight gain, or
nitrogen balance in normal growth and in nutri-
tional-metabolic states apart from uremia. The ef-
fects of uremia on amino acid and protein metabo-
lism in adults are considered because the data in
adults is more complete and serves as a useful ref-
erence for considering problems in children. The
last paper in this part of the symposium reviews the
data relating the effects of renal insufficiency to
weight gain, metabolism, or nutritional status in
children. Even though the value of energy supple-
ments and control of protein intake are not well de-
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fined, diet management does affect weight, nitrogen
balance, and growth to some degree. and recom-
mendations are included.
The second part of the symposium is concerned
with statural growth, particularly as it may be af-
fected in children with renal disease. Whereas
somatomedin may be a very critical determinant of
this aspect of growth, limitations in measuring the
somatomedins must be surmounted before the role
that these peptides play in the growth retardation
can be evaluated. Renal osteodystrophy, which af-
fects growth in children, is a major complication of
renal disease. Knowledge presently is insufficient to
prevent the development of renal osteodystrophy,
but control of phosphorus intake and vitamin D
therapy have the potential for lessening its severity.
Acidosis strongly correlates with poor growth in
children with renal disease. The impressive link be-
tween acid-base status and growth reported in chil-
dren with renal tubular acidosis focuses attention
on the role acidosis may play in poor growth of
children with renal insufficiency. The use of gluco-
corticoids in treating children with kidney disease
and in the posttransplant period and the effect they
have on growth make valuable a consideration of
how they might interfere with growth and a de-
scription of the clinical problems that have been
encountered.
The third part of this symposium concerns the
measurement of growth. Height, weight, and skin-
fold thickness are easy to measure accurately, if
precautions are followed. Bone maturation is diffi-
cult to measure with precision. Expressing pro-
gression of statural growth over time in a given
child or accumulating data on stature from groups
of children for statistical comparison is more diffi-
cult. The general problem of measurement and spe-
cific recommendations for monitoring growth in
children with kidney disease conclude the sym-
posium.
Throughout the symposium, an effort has been
made to use some terms in a consistent manner.
Growth, although it includes weight and other as-
pects of development in childhood, is used in this
symposium in reference to statural growth, unless
stated otherwise. Kidney disease applies to all
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forms of kidney disease, including congenital de-
fects, specific tubular disorders, nephrotic syn-
drome, or diffuse renal disease. Renal insufficiency
is defined as a condition in which glomerular filtra-
tion rate is impaired, with or without tubular dis-
orders. Uremia is used where renal insufficiency has
progressed to cause symptoms relating to impaired
glomerular filtration rate, i.e., clearance values less
than 25 mi/min/m2, or less than half normal value for
age.
The symposium has its origins in two conferences
on this subject (one was held at Carmel, Calif.,
April 1977; the second was held at Bethesda, Md.,
November 1977, from which the final paper
emerged) which were sponsored by the American
Society of Pediatric Nephrology and the European
Society of Pediatric Nephrology. The conferences
received support from the following: National Insti-
tute of Arthritis, Metabolism and Digestive Dis-
eases' Artificial Kidney and Chronic Uremia Pro-
gram, the National Kidney Foundation, the United
Kingdom National Kidney Research Foundation,
the Mead Johnson Company, and Health Learning
Systems, Inc., and from several stalwart volun-
teers, particularly Mildred Hoiliday and Suzanne
Gallup.
The symposium is a product of the authors who,
with many others, participated in the conferences.
For all who participated, the editors extend their
thanks. We wish to acknowledge our appreciation
to those who acted as special reviewers for the sym-
posium. The editors have a special debt of gratitude
to Mrs. Ann Schmid for her contributions as associ-
ate editor and to Ms. Ann Marsh, Karen Leesman,
and Catherine Isbell for assistance in preparing the
conferences and manuscripts.
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